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(54) SOLID-STATE IMAGE PICK UP DEVICE, METHOD OF DRIVING THE SAME AND CAMERA SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the desired vertical compression 
for common use in moving image sending/ static image sending in the well- 
balanced horizontal and vertical resolution. 

SOLUTION: Each signal charge of a sensor group located in every other 
row among a plurality of sensors 1 1 arranged in the shape of matrix is 
read, for example, with vertical CCD 12 located in the left side of figure. 
Each signal charge of the other sensor group located in every other row is 
read, for example, with vertical CCD 12 located in the right side of figure, 
and the signal charges of sloping two pixels read from each sensor 1 2 are 
added in each vertical CCD 12 of a plurality of vertical CCDs. Moreover, 
the signal charges of a plurality of lines are added in the horizontal CCD 
14 and are then outputted. 
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* NOTICES * 

Japan Pat nt Of fic is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid state image pickup device characterized by providing the following. Two or more sensor sections 
allotted in the shape of a matrix. Two or more perpendicular transfer sections allotted for every train to two or more 
aforementioned sensor sections. The read-out means which reads each signal charge of sensor **** located every party 
among two or more aforementioned sensor sections to the perpendicular transfer section located in the one side of two 
or more aforementioned perpendicular transfer sections, and reads each signal charge of sensor **** located every 
parties of other to the perpendicular transfer section located in the other side of two or more aforementioned 
perpendicular transfer sections. 

[Claim 2] The solid state image pickup device according to claim 1 characterized by having the addition driving means 
adding the signal charge of 2 pixels of slant read from two or more aforementioned sensor sections in each of two or 
more aforementioned perpendicular transfer sections, and the level transfer section which carries out the level transfer 
of this in response to the signal charge added 2 pixels of slant per line in each of two or more aforementioned 
perpendicular transfer sections. 

[Claim 3] The solid state image pickup device according to claim 2 characterized by adding the signal charge for two 
or more lines by the aforementioned level transfer circles. 

[Claim 4] The aforementioned addition driving means are solid state image pickup devices according to claim 2 

characterized by changing the combination of slanting addition in the 1 st field and the 2nd field. 

[Claim 5] The solid state image pickup device according to claim 3 characterized by changing the combination of 

addition in the 1st field and the 2nd field in the addition for two or more lines in the aforementioned level transfer 

circles. 

[Claim 6] The aforementioned addition driving means are solid state image pickup devices according to claim 2 
characterized by changing the combination of slanting addition by the line. 

[Claim 7] The solid state image pickup device according to claim 2 characterized by having the light filter in which the 
same color has color coding repeated every 2 pixels in a line writing direction. 

[Claim 8] The aforementioned light filter is a solid state image pickup device according to claim 7 characterized by 
having color coding from which the same color is repeated every 4 pixels in the direction of a train, and a color- 
difference signal serves as point sequential by 2 pixel addition of slanting in each of two or more aforementioned 
perpendicular transfer sections. 

[Claim 9] Each signal charge of sensor **** located every party among two or more sensor sections allotted in the 
shape of a matrix It reads to the perpendicular transfer section located in the one side of two or more perpendicular 
transfer sections allotted for every train to two or more aforementioned sensor sections. Each signal charge of sensor 
**** located others and every party among two or more aforementioned sensor sections is read to the perpendicular 
transfer section located in the other side of two or more aforementioned perpendicular transfer sections. The drive 
method of the solid state image pickup device characterized by adding the signal charge of 2 pixels of slant read from 
two or more aforementioned sensor sections in each of two or more aforementioned perpendicular transfer sections. 
[Claim 10] The drive method of the solid state image pickup device according to claim 9 characterized by transporting 
the signal charge added 2 pixels of slant in each of two or more aforementioned perpendicular transfer sections to the 
level transfer section per line, and adding the signal charge for two or more lines by these level transfer circles. 
[Claim 1 1 ] The camera system characterized by providing the following. While reading each signal charge of sensor 
**** located every party among two or more sensor sections allotted in the shape of a matrix to the perpendicular 
transfer section located in the one side of two or more perpendicular transfer sections allotted for every train to two or 
more aforementioned sensor sections The signal charge of 2 pixels of slant which read each signal charge of sensor 
**** located every parties of other to the perpendicular transfer section located in the other side of two or more 
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aforementioned perpendicular transfer sections, and was read from two or more aforementioned sensor sections in each 
of two or more aforementioned perpendicular transfer sections is added, and it is the solid state image pickup device in 
which an output is possible. It is the image pck-up mode setting means which can be set up alternatively about still 
picture mode and animation mode. Driving means which drive the aforementioned solid state image pickup device 
according to the image pck-up mode set up by the aforementioned image pck-up mode setting means. 
[Claim 12] It is the camera system according to claim 1 1 by which the aforementioned solid state image pickup device 
has the level transfer section which carries out the level transfer of this in response to a signal charge in the line unit 
added 2 pixels of slant in each of two or more aforementioned perpendicular transfer sections, and the aforementioned 
driving means are characterized by adding the signal charge for two or more lines by the aforementioned level transfer 
circles when animation mode is set up by the aforementioned image pck-up mode setting means. 
[Claim 13] The aforementioned driving means are camera systems according to claim 1 1 characterized by changing the 
combination of slanting addition in the 1st field and the 2nd field, and performing interlace operation when animation 
mode is set up by the aforementioned image pck-up mode setting means. 

[Claim 14] The aforementioned driving means are camera systems according to claim 1 1 characterized by changing the 
combination of addition by the aforementioned level transfer circles in the 1st field and the 2nd field, and performing 
interlace operation when animation mode is set up by the aforementioned image pck-up mode setting means. 



[Translation done.] 



Page 1 of 13 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the camera system using the solid state image 
pickup device of the color method which can be used especially also [ animation / a still picture/], its drive method, and 
the solid state image pickup device concerned as an image pickup device about a solid state image pickup device, its 
drive method, and a camera system. 
[0002] 

[Description of the Prior Art] In recent years, development of the solid state image pickup device in which a still 
picture / animation combination is possible is furthered against the background of the expectation for still functional 
loading to a video camera etc. Generally, a still picture can consider a tetragonal lattice and the animation is considered 
considering 13.5MHz as the base. Therefore, in order to make both serve a double purpose, interpolation/compression 
is needed with one of methods. Here, since an animation is ****(ed) with broadcasting formats, such as NTSC/PAL, to 
a still picture being a high pixel non format, it is considered to be the most efficient by the down conversion from the 
solid state image pickup device of the many pixels for still pictures to make television signals, such as NTSC/PAL. 
[0003] The method which performs the so-called infanticide read-out which does not read the signal charge of some 
lines from the sensor section to the perpendicular transfer section, but reads only the signal charge of other lines from 
the sensor section to the perpendicular transfer section as technique for down conversion (raise in frame rate), the 
method which starts the central field of an effective pixel field like [ in hand deflection amendment ] are learned. 
[0004] In the digital still camera using the solid state image pickup device which has a primary color filter as an image 
pickup device etc., it is not reading the signal charge of some lines from the sensor section to the perpendicular transfer 
section, the former method cut down the information on vertical, has realized high frame rate-ization, and when mainly 
outputting the image information of many pixels to a liquid crystal TV monitor, it is used. However, since a signal was 
thinned out, a sampling frequency would be lowered and a spatial clinch increased by this technique, it was unsuitable 
for the purpose which a beautiful picture is not acquired but carries out record storage as an animation, 
[0005] On the other hand, while change of the field angle between a still picture/animation will become large if a 
broadcasting format is started at the time of many pixels when the latter method is used, a result which throws away 
many pixel information is brought and efficiency is bad. Since it is such, the technique of performing perpendicular 
compression processing of a still picture/animation by mixture (perpendicular addition) in the transfer process of a 
signal charge is conventionally taken as the method of down conversion. 

[0006] In order to perform perpendicular compression processing in the transfer process of this signal charge, color 
coding of a light filter serves as the biggest technical problem. That is, to it being safe to carry out perpendicular 
addition of the case of primary colors R (red), G (green), and B (blue) as a vertical stripe, the complementary color 
becomes disadvantageous in respect of horizontal color resolution, when it is made into those of C (cyanogen), Y 
(yellow), G (green), and M (Magenta) with 4 colors, and a vertical stripe. Then, the technique of the shift addition 
(level shift addition is called hereafter) by the level transfer section is taken, and suppose that it is always fixed about 
level drive frequency. 

[0007] however, in complementary color check color coding arranged as C, Y, G, and M showed drawing 24 Since it 
corresponds to interlace operation, the signal charge for 2 pixels is mixed in a perpendicular direction. (Perpendicular 
mixture of 2 pixels is called hereafter) The color-difference signals Cr (G+C, M+Y) and Cb (M+C, G+Y) obtained by 
carrying out were perpendicular, and since they served as the line sequential obtained by turns, they were impossible 
for perpendicular mixture of having held color-difference signals Cr and Cb. In addition, in drawing 24 , left-hand side 
shows the odd number (ODD) field, and right-hand side shows the even number (EVEN) field, respectively. 
[0008] on the other hand, in order to enable perpendicular mixture and to realize level shift addition, **** 
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complementary color color coding shown in drawin g 25 is proposed (reference; — 1997 year Institute of Image 
information and Television Engineers annual meeting (ITE'97:1997 ITE Annual Convention) "examination of the 
veneer color image pck-up which has Hi- Vision / NTSC output" pp37 - pp38 reference) According to this 
complementary color color coding, it will be obtained in the shape of [ of color-difference signals Cr (G+C M+Y) and 
Cb (M+C, G+Y)5 ] an eye so that clearly from drawing 25 . 

[0009] Thus, in the conventional complementary color color coding used as arrangement of the shape of an eye of 
color-difference signals Cr and Cb5, as shown in drawing.26 , after carrying out the 2-bit (2 pixels) shift of the signal 
charge for one line by which the line shift was carried out previously at the level transfer section in a level blanking 
period, the signals of the same color component can carry out perpendicular mixture by carrying out the line shift of 
the following signal charge for one line. That is, perpendicular mixture can be realized, with the color-difference 
signals Cr and Cb held. 
[0010] 

[Problem(s) to be Solved by the Invention] The arrangement Cr and Cb of the shape of an eye of color-difference 
signals Cr and Cb5, i.e., color-difference signals, however, in the case of a horizontal direction and complementary 
color color coding perpendicular and obtained by turns As mentioned above, in order for addition of the signals of the 
perpendicular mixture accompanied by level 2 bit shifts, i.e., the same color component left by 2 pixels, to realize 
perpendicular compression processing, level 2 repeat coding usual in horizontal color resolution — receiving - level 4 
repeats — being of the same grade (namely, 1/2) - the technical problem that it falls occurs 
[001 1] Arbitrary perpendicular compression is possible for the place which this invention is made in view of the 
above-mentioned technical problem, and is made into the purpose, and it is to provide with a camera system the solid 
state image pickup device which can be used also [ image pck-up / the animation image pck-up / still picture image 
pck-up / which was able to balance level and the vertical definition ], and its drive method row. 
[0012] 

[Means for Solving the Problem] Two or more sensor sections to which the solid state image pickup device by this 
invention was allotted in the shape of a matrix, Two or more perpendicular transfer sections allotted for every train to 
the sensor section of these plurality, Each signal charge of sensor **** located every party among two or more sensor 
sections is read to the perpendicular transfer section located in the one side of two or more perpendicular transfer 
sections. It has the read-out means which reads each signal charge of sensor **** located every parties of other to the 
perpendicular transfer section located in the other side of two or more perpendicular transfer sections. Furthermore, it 
has the addition driving means adding the signal charge of 2 pixels of slant read from two or more sensor sections in 
each of two or more perpendicular transfer sections. 

[0013] In the solid state image pickup device and its drive method of the above-mentioned composition, each signal 
charge of the pixel group located every party among two or more pixels (sensor section) is read to the perpendicular 
transfer section located in left-hand side, and each signal charge of the pixel group located every parties of other is read 
to the perpendicular transfer section located in right-hand side. Then, the signal charge of two pixels located aslant 
mutually is read to two transfer stages in which the same perpendicular transfer section adjoins each other on a pixel 
array. And each signal charge of two adjacent transfer stages is added by performing the same drive as field read-out of 
common knowledge. That is, addition read-out of the signal charge of 2 pixels of slant is performed. 
[0014] The inside of two or more pixels on which the camera system by this invention was arranged in the shape of a 
matrix, Each signal charge of the pixel group located every party is read to the perpendicular transfer section located in 
left-hand side. The signal charge of 2 pixels of slant which read to the perpendicular transfer section located in right- 
hand side, and was read from each pixel in each of two or more perpendicular transfer sections is added for each signal 
charge of the pixel group located every parties of other, and the solid state image pickup device in which an output is 
possible is used as an image pickup device. Moreover, a setup of still picture mode and animation mode is alternatively 
enabled to this solid state image pickup device. And while driving a solid state image pickup device according to the 
image pck-up mode, at the time of a setup in animation image pck-up mode, it is made to add the signal charge 2 pixels 
across perpendicular transfer circles. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail with 
reference to a drawing. In addition, although the case where it applies to a CCD type image pck-up element (a CCD 
image sensor is called hereafter) is mentioned as an example and the following explanation explains it, it is not limited 
to this and can apply to a solid state image pickup device at large. 

[0016] Drawing 1 is the outline block diagram showing the CCD image sensor concerning 1 operation form of this 
invention, for example, takes and shows the case where it applies to the veneer color CCD image sensor of an 
information-separator(interlace scan)-IT (interchange line transfer) method to the example. 
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mm 71 Tn drawing 1 CCD image sensor 10 concerning this operation form Between two or more perpendicular CCD 
[0017] In drawingj. , ka~u "« g © perpendicular CCD 12 which were allotted for every 

-(P^^^^?^^^ STXttedt Sape of a matrix, and these sensor section 1 1 It 

i lffitl^OM^C/G/C TteoS£ coding 19-1 of G/Y/M/Y (A) or even lines M/C/G/Y, [ odd lines ] odd lines sets to 
^^o^wSrfSYSSSSS&e same color sets horizontally (the direction of a train), and it is repeated 
t £ A repeaVedevery 2 pixels in a perpendicular direction (the direction of a train) - it is color coding 

mnXn CCD^maTsllorTo ofthis composition, the sensor section 1 1 consists of a photodiode of a PN junction, 
[ Z nhoto ekcrt?SXn of me incident light is carried out to the signal charge of the amount of charges according 
toAetu^S of S ^ accumulates it. Two or more perpendicular CCD 12 is allotted for every train to two or 

^0^^ XSG mentioned later It is one side (in mis 

[0020] The read out g^e y f ^ for e le> m odd 

eX T.wnS wTSSSw^fcular CCD 12 located in the left-hand side of drawing, and has become sensor 

S^tflSt"^ ^ be taaen, and «L pulse of eye three vah.es ("H» level, 
generate in .Wndicularb^^^^ 

™/£ SSSSS^^ diS%Wl. Vphi3 and Vphi4 / of "M" level and the perpendicular transfer clock 

£? ffi and the bird clapper, the 3rd line, the 4th line, the 5th line, and .... ] packet 
$E?1 And LheTa Sisfer drive is carried out by the perpendicular transfer clock Vphil to V P hi4, m a part of level 
En^erld ^ JSfate transfer (line shift) of the signal charge added among adjacent 2 packets is earned 
blanking penoo, ™ e P«P transports it to level CCD 14, as shown in the timing chart of drawing 4 . 
^^ESS^S^S^S transfer clock Hphil of two phases, and Hphi2, level CCD 1 4 

[0026] When a ^ e " sienal cha L e by which the line shift was carried out from perpendicular CCD 12 one 
iSTS^Sd ST fleve, blanking period, and suppl.es ,t «o the charge de.ec.ing e,emen. 

[0027] The charge _de.ec.ing eie difius i 0 n FD into which a signal charge is poured from level CCD14, 

of Ore reset gate RG altottd I between he "oating ^ cto . ge ^ Qne 

^vdSfSS an^ « into a signal level. [ the rese. drain RD, and , The prede.erm.ned 
S .T^olcular CCD12, and the read- gate secUon £^™^^™^ v % to 
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perpendicularly in parallel, and these transfers channel 21, and extend in parallel horizontally. The transfer electrode 
22- 1 to 22-4 is formed considering two lines (perpendicular of 2 pixels) as one unit. 

"r00291 The transfer electrode 22-2 to which the perpendicular transfer clock Vphi2 of eye two phases and eye four 
Phases and Vphi4 are impressed in these transfer electrodes 22-1 to 22-4, and 22-4 are contest polysilicon of the 1st 
layer (among drawing), an alternate long and short dash line - being shown -- it is formed arid die perpendicular 
transfer clock: Vphil of eye one phase and a three-phase-circuit eye, the transfer electrode 22-1 to which Vphi3 is 
imoressed and 22-3 are formed by contest polysilicon of a two-layer eye (a two-dot chain line shows among drawing) 
And the transfer electrode 22-2 which consists of contest polysilicon of the 1st layer, 22-4, and the transfer electrode 
22-1 which consists of contest polysilicon of a two-layer eye and 22-3 overlap mutually on the transfer channel 21 
r00301 Here in the circumference of the sensor section 1 1, as hatching shows to drawing 5. , about every party s (this 
example odd lines) each sensor section 1 lo, the configuration except the channel stop section 23 for isolation is earned 
out r e / each sensor section 1 1/ of the left-hand side of drawing, and every parties (this example even lines) of other ] 
in the right-hand side of drawing. On the other hand, the transfer electrode 22-1 to 22-4 is broadly formed to the 
opening^dge of not only the transfer channel 21 top but the sensor section 1 1, was read in the portion in which the 
channel stop section 23 is not formed, and serves as the gate electrode of the gate section 13. 

r003 1 1 In the above-mentioned pixel structure, read-out of the signal charge from each sensor section 1 1 is performed 
U the read-out pulse's XSG reading through the transfer electrode 22-1 and 22-3, and being impressed by the gate 
section 13 It is that read to the perpendicular transfer clock Vphil of eye one phase, and Pulse XSG specifically 
sSds and the Signal charge of sensor section 1 lo of odd lines is read to perpendicular CCD12 located in the left-hand 
side of drawing as a leftward arrow shows. Moreover, as a rightward arrow shows, the signal charge of sensor section 
lie of even lines is read to perpendicular CCD 12 located in the right-hand side of drawing, because read to the 
perpendicular transfer clock Vphi3 of a three-phase-circuit eye and Pulse XSG stands 

r00321 In CCD image sensor 10 which has the light filter 19 of color coding of perpendicular 2 repeat [ level 4 ] as 
mentioned above It is one side (in this example) in sensor **** located every party, for example, the signal charge of 
sensor section 1 lo of odd lines. It is the other side (in this example) in sensor **** which reads to perpendicular 
CCD 12 located in the left-hand side of drawing, and is located every parties of other, for example, the signal charge of 
sensor section lie of even lines. By having made it read to perpendicular CCD 12 located in the nght-hand side of 
drawing addition of the signal charge of two adjacent packets is performed within perpendicular CCD 12. Addition of 
the signal charge for 2 pixels aslant located in a pixel array by this addition is performed. ^ Ininin 
T00331 That is in CCD image sensor 1 0 in which color coding shown in drawing 2 (A), i.e., odd lines has M/C/G/C, 
and even lines'has the light filter 19-1 of complementary color color coding of G/Y/M/Y, the color difference (chroma) 
signals Cr and Cb are outputted by point sequential by performing 2 pixel addition (mixture) of slanting, n addition, in 
ffeorari? although even lines explained the case where it was G/Y/M/Y, M/C/G/C and odd lines [ color coding of 
XHto ll M? Not the thing resected to this but color coding shown in drawing 2 (B), G/Y/M/C and even lines 
Namely, M/C/M/Y, [ even lines ] [ M/C/G/Y and odd lines ] Odd lines should just be color coding from whichcolor- 
difference signals Cr and Cb serve as point sequential at the time of the 2 pixel addition of slanting, such as G/Y/G/C 

or color coding which odd lines and even lines replaced, respectively. 

r00341 Here general complementary color color coding shown in drawing 6 is taken and explained to an example 
about the relation between complementary color color coding and color-difference signals Cr and Cb. 
SSl UsuaUy by the CCD image sensor, since field read-out is performed, mixture of a signal charge is performed m 
combination with a perpendicula? [ of al and a2 ] of 2 pixels in the 1st field. Therefore, considering al line the turn of 
&e signal charge transmitted by level CCD becomes (G+Cy), (Mg+Ye), (G+Cy), (Mg+Ye), and .... In addition, in the 
2nd field, it becomes combination with a perpendicular [ of b ] of 2 pixels. +i, 0 loW „. 

[0036] In order to change into an electrical signal the signal charge outputted in this turn, to process this by the latter 
chrominance-signal processor and to constitute a luminance signal Y and color-difference signals Cr and Cb,aY 
signal adds nexfdoors and color-difference signals Cr and Cb are reduced. That is, a Y signal is Y-signal -|(G+Cy)+ 
(Mg+Ye) 1x1/2=1 / 2 (2B+3G+2R). 

A ****** signal is US ed. A color-difference signal Cr is Cr= (Mg+Ye). - (G+Cy) 

rOO^TNexl^nsidStag a2 line, from level CCD, when this consti totes a Y signal ^V^^St^ 0 ' (G+Ye), 
Mg+Cy) (G+Ye), and .... outputted in torn, it is Y-signal =|(G+Ye)+(Mg+Cy) |xl/2=l / 2 (2B+3G+2R). 
It balances with the same composition as a next door and al line. Similarly, a color-difference signal Cb is Cb= 
(G+Ye). - (Mg+Cy) 

It comes out and approximates. The same is said of the 2nd field. 

[0038] On the other hand by CCD image sensor 10 concerning this operation form Level 4 by performing field read- 
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ou, and performing 2 pixel addition of stoning wirhin perpendicular CCD12 »£g£^*£*Z%2 

^ tSS? ^P^eTc^^^ ^ 1*2 be raised by performing forther 

perpendicular transfer CB« ^J) ^^^^^^^^ compression based on the 2 pixel addition 

compression from the CCD image sensor of these CCD image sensor 10 concerning this 

time of interlace operation, NTSC/PAL is set to 38 J5MHz. information on this effective pixel field 

realizes 576 lines by perfonning 1/2.5 compression to 1440 lines compression 
[0048] When an aspect ratio is the animation image pc ^^^J^^^^J^^ pixel field will 
will be performed to 1213 lines. At this ^^f^^ f ^:^^)^^ m .o compression will be 

^o^ 
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S 1 r S ^ e s ^,./2.0 compression -ill be P"'"'™"^ 

«.Tar^^^ 

1/0 n a nH 1/15 and the concrete compression (addition) operation is explained. 

fSSi^Ji ^ interface operation of the 1/2.0 compression by the NTSC color TV system is explained using the tnmng 
^^S!!,^!^^^^^ drawing of dmwingK) of operation. In this 1/2.0 compression, the signal 
£ IS^ixds of s"Ss added within perpendicular CCD 12, the signal charge of every two lines added 2 
tSZSSZ ?o P levei iCCml in older as a signTcharge for one line (two-line shift), and the signal charge for 2 line 

{JSSS^I WcS^^ -ch sensor section (pixel) 1 1 in the 1 st field by reading to the 
[0052] Specincally a signal g standing Pulse XSG in a perpendicular blankmg period (V-BLK), 

perpendicular transfe Tl^tT the signal charge of each pixel of the 1 st line and the signal charge of 

} h^,w rem 2 at hi^speed It high-speed-sweeps, and throws away and operation can be realized by [ this ] 

100551 '^SS^affiSS & does n °« m underMne ; ot a , color - 

Hne center of gravity -o'^SJ^^^^-"- °P^«°" - *• — of *■ ls « 

condition + (G91+C102), (, y /z+ubjj -u i ^ vj , v / certain 1 2 pixel addition of 

[0058] in ^"^*££& diagonal As £w on explUory drawingof 

slanong is performed betwee n diagonally ' g b d , rform 2 pixel addition of slanting 

£22 SSS S^bX^S Sand L and f,,d may be made to perform 2 pixe, 
addition of slanting ^^^.^^^^S^SC color TV system is explained using the timing 

addition of slanting is performed within P^ 10 "^™ 1 ^"^ CCDH afa signal charge for one line, and 
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first. In the case of read-out of this signal charge, the signal charge of each pixel of the 1st line and the signal charge of 
-each pixel diagonally across to the right of the 2nd line are added in perpendicular CCD12, the signal charge of each 
pixel of the 3rd line and the signal charge of each pixel diagonally across to the right of the 4th line are added, and 2 
pixel addition of slanting is performed to flume ****** every two lines at it. 

[0061] Then, about the signal charge of the unnecessary pixel field of the effective pixel field bottom (level CCD 14 
side) in an NTSC color TV system, operation swept and thrown away is performed by carrying out the transfer drive of 
perpendicular CCD 12 at high speed. The signal charge for two-line a total of 4 pixels is first added in level CCD 14 
after that by performing line shift operation about the signal charge for two lines. Then, the signal charge for a total of 
6 pixels per three lines and 1 train is added in level CCD 14 by performing line shift operation about the following 
signal charge for three lines. 

[0062] From level CCD 14, first by this (?+M21)+ (7+M41), (Gl 1+C22) +(G31+C42) (Y12+G23)+ (Y32+G43), - 
then (?+M61)+(?+M81)+ (7+M101), (G51+C62)+(G71+C82)+ (G91+C102), (Y52+G63) +(Y72+G83)+ (Y93+G103), 
then (7+M121) +(?+M141) (Gl 1 1+C122)+ (G131+C142), (Yl 12+G123) The signal charge for added 4 pixels and 
the signal charge for 6 pixels are repeatedly outputted to the condition + (Y132+G143) and --, for every Rhine. 
[0063] Compression in the 1st field is performed by the repeat of a series of operation mentioned above. Here, it 
expresses the color-difference signal Cb that having attached the underline does not attach an underline for a color- 
difference signal Cr, respectively. Moreover, in explanatory drawing of drawing J 2 of operation, every six lines which 
attached every four lines and - mark which attached O mark become the combination to which a signal charge is added 
in the 1st field, and the line center of gravity after addition serves as a position which attached o mark. 
[0064] Also in the case of the 2nd field, compression is performed by the same operation as the case of the 1st field. 
However, in the 2nd field, in explanatory drawing of drawing 12 of operation, every six lines which attached every 
four lines and ** mark which attached ** mark become the combination to which a signal charge is added, and the line 
center of gravity after addition serves as a position which attached x mark. In addition, about one line of the beginning, 
since 4 pixels or addition for 6 pixels is not performed, it will be swept and thrown away. And 1/2.5 compression is 
realized in the 2 field. That is, 10 pixels is compressed into one half in one field, and since it is performed in the 2 
fields, it becomes 1/2.5 (=10/4) compression. 

[0065] From level CCD 14, first by this (?+M41)+ (7+M61), (G31+C42) +(G51+C62) (Y32+G43)+ (Y52+G63), -, 
then (?+M81)+(?+M101)+ (7+M121), (G71+C82) +(G91+C102)+ (Gl 1 1+C122), (Y72+G83) +(Y92+G103)+ 
(Yl 12+G123), then (7+M141) +(?+M161) (G131+C142)+ (G151+C162), (Y132+G143) The signal charge for 
added 4 pixels and the signal charge for 6 pixels are repeatedly outputted to the condition + (Y152+G163) and — , for 
every Rhine. 

[0066] In addition, although [ this example / the 1st field and the 2nd field / pixel / one certain ] 2 pixel addition of 
slanting is performed between diagonally right (diagonal below) pixels In the 2nd field, it may be made to perform 2 
pixel addition (to see drawin g 8 ) of slanting between diagonally left (diagonal below) pixels about one certain pixel. 
Moreover, the 1st field and the 2nd field may be made to perform 2 pixel addition of slanting between diagonally left 
(diagonal below) pixels. 

[0067] However, since the signal charge for added 4 pixels and the signal charge for 6 pixels are repeatedly outputted 
for every Rhine in operation of the 1/2.5 compression mentioned above, while the line center of gravity changes 
between the fields, the amount of signals will change for every Rhine. The difference between the fields of the line 
center of gravity is [ some ], and even if it amends from an up-and-down line, it does not become remarkable quality- 
of-image degradation. However, in a latter digital disposal circuit, it is necessary to perform gain control for every 
Rhine about the amount of signals. 

[0068] Then, operation of the 1/2.5 compression it was made not to change the amount of signals for every Rhine is 
explained based on explanatory drawing of drawing 14 of operation. 

[0069] In this example, it added about the signal charge for four lines, and infanticide operation was performed about 
the following signal charge for one line, it added about the following signal charge for four lines, infanticide operation 
was performed about the following signal charge for one line, and 1/2.5 compression is realized by repeating 4-pixel 
addition and infanticide in the condition — . Here, infanticide operation shall mean operation which does not read a 
signal charge in a specific line. 

[0070] Specifically, a signal charge is read every other line by making four lines into a unit from each sensor section 
(pixel) 1 1 , and read-out of a signal charge is thinned out by five lines at a rate of one line in the 1 st field. At this time, 
about the read signal charge, the signal charge of each pixel of the 1 st line and the signal charge of each pixel 
diagonally across to the right of the 2nd line are added in perpendicular CCD 12, the signal charge of each pixel of the 
3rd line and the signal charge of each pixel diagonally across to the right of the 4th line are added, and 2 pixel addition 
of slanting is performed to flume ****** every two lines. 
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[0071] Then, the signal charge for a total of 4 pixels per two lines and 1 train is added in level CCD 14 by performing 
line shift operation continuously about the signal charge for two lines to which 2 pixel addition of slanting was 
performed. Thereby, from level CCD 14, the signal charge for 4 pixels added to the condition (?+M21)+ (?+M41) and 
(Gl 1+C22) +(G3 1+C42) (Y12+G23)+ (Y32+G43) and « is outputted in order. 

[0072] Since it is thinned out about the following signal charge for one line, even if 2 pixel addition of slanting is 
performed among the 1st line of the beginning of four lines as follows in perpendicular CCD 12, the first signal charge 
of the 1st line is accumulated as an addition result as it is. Moreover, about the following signal charge for four lines, 2 
pixel addition of slanting is performed between the 2nd line and the 3rd line. And about the last line, 2-pixel addition is 
performed between the lines thinned out by the degree, and the signal charge of the last line is accumulated as an 
addition result as it is. 

[0073] And the signal charge for a total of 4 pixels per three lines and 1 train is added in level CCD 14 by performing 
line shift operation continuously about this signal charge for three lines. Thereby, from level CCD 14, the signal charge 
for 4 pixels added to the condition (M61)+(?+M81)+ (?), (C62)+(G71+C82)+ (G91), (G63)+(Y72+G83)+ (Y92), and - 
- is outputted in order. 

[0074] Compression in the 1st field is performed by the repeat of a series of operation mentioned above. Here, it 
expresses the color-difference signal Cb that having attached the underline does not attach an underline for a color- 
difference signal Cr, respectively. Moreover, in explanatory drawing of dra win g 14 of operation, every four lines 
which attached O mark and - mark become the combination to which a signal charge is added in the 1 st field, and the 
line center of gravity after addition serves as a position which attached <> mark. 

[0075] Also in the case of the 2nd field, compression is performed by the same operation as the case of the 1st field. 
However, in the 2nd field, in explanatory drawing of drawing 14 of operation, every four lines which attached ** mark 
and ** mark become the combination to which a signal charge is added, and the line center of gravity after addition 
serves as a position which attached x mark. In addition, about one line of the beginning, since addition for 4 pixels is 
not performed, it will be swept and thrown away. And 1/2.5 compression is realized in the 2 field. 
[0076] From level CCD 14, first by this (?+M41)+ (?+M61), (G31+C42) +(G51+C62) (Y32+G43)+ (Y52+G63), - 
then (M81)+(?+M101)+ (?), (C82)+(G91+C102)+ (Gl 1 1), (G83) +(Y92+G103)+ (Yl 12), then (?+M141)+ (? 
+M161), The signal charge for 4 pixels added to the condition (G131+C142) +(G151+C162) (Y132+G143)+ 
(Y152+G163) and - is outputted one by one. 

[0077] As mentioned above, the signal charge for added 4 pixels is outputted for every Rhine by performing 1/2.5 
compression which used infanticide operation together. Therefore, since the amount of signals does not change for 
every Rhine, complicated signal processing of performing gain control for every Rhine in a latter digital disposal 
circuit needs to be performed. 

[0078] In addition, although [ this example / the 1st field and the 2nd field / pixel / one certain ] 2 pixel addition of 
slanting is performed between diagonally right (diagonal below) pixels In the 2nd field, it may be made to perform 2 
pixel addition (to see drawin g 8 ) of slanting between diagonally left (diagonal below) pixels about one certain pixel. 
Moreover, the 1st field and the 2nd field may be made to perform 2 pixel addition of slanting between diagonally left 
(diagonal below) pixels. 

[0079] Infanticide operation used by the 1/2.5 compression mentioned above is easily realizable with well-known 
technology. Specifically, two perpendicular transfer clocks Vphil, Vphil' and Vphi3, and Vphi3' are prepared as a 
perpendicular transfer clock of eye one phase the read-out pulse XSG stands, and a three-phase-circuit eye so that 
clearly from the plugging chart of the pixel section of drawing 15 . And the read-out pulse XSG shall not stand about 
perpendicular transfer clock Vphir and Vphi3\ 

[0080] Furthermore, corresponding to six kinds of perpendicular transfer clocks Vphil, Vphir, Vphi2, Vphi3, Vphi3', 
and Vphi4, pattern wiring of the six clock lines 41-46 is carried out. The clock line 42 which transmits perpendicular 
transfer clock Vphir or Vphi3 ! , or 45 is made to wire about the line which culls out at this time. What is necessary is 
just to wire the clock line 42 and the clock line 45 every other line about the line to thin out in the 1/2.5 compression 
explained by drawin g 14 . In the example of wiring of drawing 15 , impress perpendicular transfer clock VphiT to the 
transfer electrode 22-1 of the n+2nd line, it is made to impress perpendicular transfer clock Vphi3' to the transfer 
electrode 22-3 of the n-3rd line, the n-3rd line thins out with the n+2nd line, and it becomes an object line. 
[0081] In the mode in which infanticide operation is not performed, and by giving the perpendicular transfer clock 
Vphil, Vphi2, Vphi3, and Vphi4 to the transfer electrode 22-1, 22-2, 22-3, and 22-4 through circuit patterns 41, 43, 44, 
and 46 With the perpendicular transfer clock Vphil, since it reads to phi 3 and Pulse XSG stands, while a signal charge 
is read from all the sensor sections 1 1 to perpendicular CCD 12, 2 pixel addition of V slanting which carried out point 
** within perpendicular CCD 12 is performed. 

[0082] On the other hand in the mode in which infanticide operation is performed, by giving the perpendicular transfer 
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rfnrfrVnhil Vohi2 Vphi3 and Vphi4 to the transfer electrode 22-1 , 22-2, 22-3, and 22-4 through circuit P*ms41, 
!3SSSt VS^^^M^ only in the other line, 2 pixel addition of slanting which earned 

OevtSTmoi ^?»S C iSilM (B) is 8 a G/lXheck array, and, as for the direction of V / the direction of 
H, each color serves as cokj -cofing of 4 £PJ*J_ ^ check ^ r/b serves as [G/ direction / the 
[0085] ^m^^r^lSS^SS?^ repeat / direction of V 2 /. The primary color filter 19-6 
S fiS check a^rTy Ld each colo' serves as color coding of direction of H 4 repeat [ direction of V 2 ]. 
mO^Bv^or^^ (mixture) of slanting like the case of a complementary color filter here in CCD 

[0086] By pertorming z piA*i au v , added, namely, a signal charge is added 

^ixdsof sfaSof iT^d rIb ind B ^se q r„«ly 2 shown in tetai jl primary color is held and 

rSTl T^fTrees by holding primary color by 1/2PS (progressive scan; all pixel independent read-onO 
[0087] Thus, it it usesDV w BP r ' d as j( js) since me mary cio, separauon 

SS^^i^SXIS^i-""' ™— -* ate slan,ing addWon has a ment m 

[Sours 

charge for one to. , --deahng wto «-- as a J°£ mDma uon of four toes is changed in the 1st field and the 2nd field 
M7SSb£S££££ ™mpres^o"is explained using explanatory drawing of dr^^l^f operabonh, 

SSSwilS* and G.R-Ye, me addition result- becomes - Cy, Ye, Ye -P^ of me ^ ^ 

[0091] in tos sate, to ^ ft^iSta ^leve CCDM a^difon of m! signal charge for 4 line (8 
git Z&ZFZ&ZZ -e audit"; becomes 2G, B + R, 2G R+B, 2<3, and - by me 3rd toe and ^ 
K2d«i P ontfto4mtoeandsin^ 

[0092] J- if J&^ft^^ (A)! In addition, C and Mg are written. as M and Ye 

G+Cy, Mg+Ye, 2 G+Ye Mg+cyv ana » rf ^ sjgnal charges „ , 

^yZV^VZtt Z ^ ^ So. signaflevel by the charge detecting element 1 6, and axe outpntted to a 

S£f charge for four lines to 5* toe^ following toe ( 8tt, 

R ) of the 5th line and the signal charge of two lines of the 6th to > (G R, G B .. are fin* shmed to I _ 

Thereby, within level CCD14, two-line addition is performed and ttbecomes B+R, 20, R+B, 2G, and , 

since it is R+B=Mg, the addition 'eaultbecomes Mfc 2°^ *^°-™A~ B 0 R ) of the 7th line at level CCD 14 
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at level CCD 14. Thereby, within level CCD 14, addition of the signal charge for four lines to 5th line - the 8th line is 
performed. At this time, two-line 1 bit-shift addition is performed between the 7th line and the 8th line. 
[0095] It becomes B+G, G+R, R+G, G+B, and -, and - and since it is B+G=Cy and G+R=Ye, the addition result by 
the two-line 1 bit-shift addition between the 7th line and the 8th line becomes — , Cy, Ye, Ye and Cy, and — . And the 
addition result of the signal charge for four lines to 5th line - the 8th line becomes Mg+Cy, 2 G+Ye, Mg+Ye, 2 G+Cy, 
and — , as shown in d rawin g 18 (A). The level transfer of these signal charges is carried out at order, they are changed 
into a signal level, and are outputted to a latter signal-processing system. Henceforth, the same operation is repeated in 
the 1st field. 

[0096] Next, operation in the 2nd field (B) is explained. First, the signal charge (G, B, G, R, ....) of the 3rd line and the 
signal charge of two lines of the 4th (G, R, G, B, ..) line are shifted to level CCD 14. Thereby, within level CCD 14, 
two-line addition is performed, and it becomes 2G, R+B, 2G, B+R, and --, and - and since it is R+B=Mg, the addition 
result becomes --, 2G, Mg, 2G, Mg, and -. 

[0097] In this state, after carrying out the line shift of the signal charge (G, B, G, R, ....) of the 5th line at level CCD14 
and performing one bit shift subsequently, the line shift of the signal charge (G, R, G, B, ..) of the 6th line is carried out 
at level CCD 14. Thereby, within level CCD 14, addition of the signal charge for four lines to 3rd line - the 6th line is 
performed. At this time, two-line 1 bit-shift addition is performed between the 5th line and the 6th line. 
[0098] It becomes G+R, R+G, G+B, B+G, and --, and - and since it is G+R=Ye and G+B=Cy, the addition result by 
the two-line 1 bit-shift addition between the 5th line and the 6th line becomes — , Ye, Ye, Cy and Cy, and --. And the 
addition result of the signal charge for four lines to 2nd line - the 5th line becomes 2 G+Ye, Mg+Ye, 2 G+Cy, Mg+Cy, 
and — , as shown in drawing 1 8 (B). The level transfer of these signal charges is carried out at order, they are changed 
into a signal level, and are outputted to a latter signal-processing system. 

[0099] In addition of the signal charge for four lines to 7th line - the 10th line, after carrying out the line shift of the 
signal charge (G, B, G, R, — ) of the 7th line at level CCD 14 and performing one bit shift subsequently, the line shift of 
the signal charge (G, R, G, B, --) of the 8th line is carried out at level CCD 14. Thereby, within level CCD 14, two-line 
1 bit-shift addition is performed, and it becomes G+R, R+G, G+B, B+G, and — , and - and since it is G+R=Ye and 
G+B=Cy, the addition result becomes — , Ye, Ye, Cy and Cy, and 

[0100] In this state, the signal charge (G, B, G, R, ....) of the 9th line and the signal charge of two lines of the 10th line 
(G, R, G, B, ..) are shifted to level CCD 14. Thereby, within level CCD 14, addition of the signal charge for four lines is 
performed. At this time, the addition result becomes B+R, 2G, R+B, 2G, and — by the 9th line and two-line addition of 
the 10th line, and since it is B+R=Mg, it becomes Mg, 2G, Mg, 2G, and -. 

[0101] And in addition of the signal charge for 4 line (8 pixels) to 7th line - the 10th line, the addition result becomes 
Mg+Ye, 2 G+Ye, Mg+Cy, 2 G+Cy, and --, as shown in drawing 1 8 (B). The level transfer of these signal charges is 
carried out at order, they are changed into a signal level, and are outputted to a latter signal-processing system. 
Henceforth, the same operation is repeated in the 2nd field. 

[0102] the color difference dot order which is outputted by performing 1 / 4information-separator compression by the 
four-line addition including the 2 pixel addition of slanting, and 1 bit-shift addition in the CCD image sensor using the 
primary color filter 19-4 of color coding shown in drawing 16 (A) as mentioned above and with which the color- 
difference signal Cb (Cy+Mg, Ye+G) and the color-difference signal Cr (Mg+Ye, G+Cy) were located in a line by 
turns for every Rhine — the following signal will be acquired 

[0103] About signal processing after changing into the complementary color (G, Ye, Mg, Cy) from primary color (R, 
G, B), since the spectral characteristic and signal level differ from a general complementary color check, to perform 
signal processing of the following primary color separation, and what is necessary is just made to perform processing 
equivalent to an after that usual primary color array. 

[0104] Mg+Cy (it is hereafter described as MC) and G+Ye (it is hereafter described as GY) are color-difference signals 
Cb, G+Cy (it is hereafter described as GC) and Mg+Ye (it is hereafter described as MY) are color-difference signals 
Cr, and the RGB code contained in these color-difference signals Cb and Cr is MC=R+G+2BGY= R+3GGC=3 
G+BMY=2 R+G+B. 

[0105] Therefore, when it asks for a RGB primary signal by the operation again from these color-difference signals, it 
is G={3(GC+GY)-(MC-MY)}/16-{3 (3 G+B+R+3G). 

- (R+G+2B+2 R+G+B) It is set to}/16R=(MY-GC+2G)/2={(2 R+G+B )-(3 G+B)+2G} / 2B=(MC-GY+2G)/2= 
{(R+G+2B )-(R+3G)+2G} / 2. 

[0106] About a luminance signal Y, it can make from adding the color-difference signal of each line, using G of an 
upper formula as it is simply from 2 Y=MC+GY=GC+MY=4G+2R+2B. In addition, in this formula, Y of 2Y shall 
express a luminance signal and GY and Y of MY shall express Ye, respectively. 

[01 07] Next, the case where the primary color filter 1 9-4 of color coding shown in drawing 16 (B) is used is explained. 
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In this case, G, G, B and G, R, and B, G and R are added by performing 2 pixel addition of slanting, respectively. 
Consequently, as shown in drawing 1 9 , it becomes color coating of a complementary color array. In addition, Y and 
Mg are written as M and Cy is written for the inside of drawing, and Ye as C. 

[0108] In color coating of this complementary color array, 1 / 2information-separator compression is performed as 
follows. Also in this case, the combination of two lines to add is changed in the 1 st field and the 2nd field. 1 / 
2information-separator compression is explained using explanatory drawing of drawing„2Q of operation. In this 
drawing, (A) shows the case of the 1st field, (B) shows the case of the 2nd field, respectively, in the 1st field (A), the 
1st line, the 2nd line, the 3rd line, the 4th line, and — are combination, and the combination of the 2nd line, the 3rd line, 
the 5th line, and — performs a two-line shift with the 4th line in the 2nd field (B). 

[0109] First, in the 1st field (A), the line shift of the signal charge (G, Cy, Mg, Ye, --) of the 1st line is carried out at 
level CCD 14, and subsequently the line shift of the signal charge (Mg, Ye, G, Cy, — ) of the 2nd line is continuously 
performed one bit shift and carried out by level CCD 14 at level CCD 14. Thereby, within level CCD 14, two-line 1 bit- 
shift addition is performed, and the addition result becomes Cy+Mg, Mg+Ye, Ye+G, G+Cy, and — , as shown in 
drawing 20 (A). The level transfer of these signal charges is carried out at order, they are changed into a signal level, 
and are outputted to a latter signal-processing system. 

[0110] Then, the line shift of the signal charge (G, Cy, Mg, Ye, --) of the 3rd line is carried out, and after performing 
one bit shift subsequently, the line shift of the signal charge (Mg, Ye, G, Cy, — ) of the 4th line is carried out at level 
CCD 14. Thereby, two-line 1 bit- shift addition is performed, and the addition result becomes Cy+Mg, Mg+Ye, Ye+G, 
G+Cy, and --, as shown in drawing 20 (A). The level transfer of these signal charges is carried out at order, they are 
changed into a signal level, and are outputted to a latter signal-processing system. Henceforth, the same operation is 
repeated in the 1st field. 

[01 1 1] Next, in the 2nd field (B), the line shift of the signal charge (Mg, Ye, G, Cy, --) of the 2nd line is carried out at 
level CCD 14, and subsequently the line shift of the signal charge (G, Cy, Mg, Ye, — ) of the 3rd line is continuously 
performed one bit shift and carried out by level CCD 14 at level CCD 14. Thereby, within level CCD 14, two-line 1 bit- 
shift addition is performed, and the addition result becomes Ye+G, G+Cy, Cy+Mg, Mg+Ye, and — , as shown in 
drawing 20 (B). The level transfer of these signal charges is carried out at order, they are changed into a signal level, 
and are outputted to a latter signal-processing system. 

[0112] Then, the line shift of the signal charge (Mg, Ye, G, Cy, — ) of the 4th line is carried out, and after performing 
one bit shift subsequently, the line shift of the signal charge (G, Cy, Mg, Ye, — ) of the 5th line is carried out at level 
CCD 14. Thereby, two-line 1 bit- shift addition is performed, and the addition result becomes Ye+G, G+Cy, Cy+Mg, 
Mg+Ye, and --, as shown in drawing 20 (B). The level transfer of these signal charges is carried out at order, they are 
changed into a signal level, and are outputted to a latter signal-processing system. Henceforth, the same operation is 
repeated in the 2nd field. 

[0113] the color difference dot order which is outputted by performing 1 / 2information-separator compression by the 2 
pixel addition of slanting, and two-line 1 bit-shift addition in the CCD image sensor using the primary color filter 19-4 
of color coding shown in drawing 16 (B) as mentioned above and with which the color-difference signal Cb 
(Cy+Mg/Ye+G) and the color-difference signal Cr (Mg+Ye/G+Cy) were located in a line by turns for every Rhine - 
the following signal will be acquired 

[01 14] In addition, in this example, although the case of 1 / 2information-separator compression was explained, in 
1/2PS compression, it becomes complementary color independent read-out from which the signal charge of the 
complementary color (G, Ye, Mg, Cy) obtained by the 2 pixel addition of slanting is read independently. 
[01 15] Next, the case where the primary color filter 19-5 of color coding shown in draw i n g 16 (C) is used is explained. 
In this case, G, G, B, and B, R and R are added by performing 2 pixel addition of slanting. Consequently, as shown in 
drawing 21 (A) and (B), primary color is held and after slanting addition serves as color coding of the primary color 
length stripe by which each color is arranged in the shape of a stripe by making G, B, G, and R into a unit. 
[01 16] In addition, in case 2 pixel addition of slanting is performed, the combination of a line will be changed in the 
1st field and the 2nd field. In drawing 21 , (A) shows the case of the 1st field and (B) shows the case of the 2nd field, 
respectively. In the 1 st field, 2 pixel addition of slanting is performed between diagonally right (diagonal below) pixels 
about a certain pixel, and 2 pixel addition of slanting is performed between diagonally left (diagonal below) pixels 
about a certain pixel in the 2nd field. 

[0117] Thus, in the CCD image sensor using the primary color filter 19-5 of color coding shown in drawing 16 (C), 
since the result of the 2 pixel addition of slanting can add the arbitrary numbers of lines by color coding and the bird 
clapper of a primary color length stripe at the time of the addition in level CCD 14, arbitrary compressibility is 
realizable. Moreover, since after slanting addition is primary color, there is no need for the primary color separation in 
a latter signal-processing system, and the circuit scale of a signal-processing system is small, and ends. 
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[0118] Especially, to a primary color check array, since it is only that level 4 repeats fall with 4, only R/B has the 
- advantage that the fall of the resolution at the time of carrying as an image pickup device can be suppressed low in a 
digital still camera. Moreover, since there are few falls of the resolution by signal processing like color difference line 
sequential if perpendicular, it becomes advantageous when obtaining high compressibility. 

[01 19] Next, the case where the primary color filter 19-6 of color coding shown in drawing 16 (D) is used is explained. 
In this case, G, G, B, B and R, and B, G and R are added by performing 2 pixel addition of slanting. Consequently, as 
shown in drawing 22 (A) and (B), it becomes color coding of the complementary color length stripe by which each 
color is arranged in the shape of a stripe by making G, Cy, Mg, and Ye into a unit. 

[0120] Also in this case, in case 2 pixel addition of slanting is performed, the combination of a line will be changed in 
the 1st field and the 2nd field. In drawing 22 , (A) shows the case of the 1st field and (B) shows the case of the 2nd 
field, respectively. In the 1 st field, 2 pixel addition of slanting is performed between diagonally right (diagonal below) 
pixels about a certain pixel, and 2 pixel addition of slanting is performed between diagonally left (diagonal below) 
pixels about a certain pixel in the 2nd field. 

[0121] Thus, in the CCD image sensor using the primary color filter 1 9-6 of color coding shown in drawing 16 (D), 
since the result of the 2 pixel addition of slanting can add the arbitrary numbers of lines at the time of the addition [ by 
color coding and the bird clapper of a complementary color length stripe ] in level CCD 14 like the case of a primary 
color length stripe, arbitrary compressibility is realizable. 

[0122] Drawing 23 is the block diagram showing an example of the camera structure of a system concerning this 
invention using the CCD image sensor concerning this operation form as an image pickup device. 
[0123] This camera system has the composition of having the digital disposal circuit 55 which makes various kinds of 
signal processing to the output signal of CCD image sensor 51, the lens 52 which constitutes some optical system, the 
CCD drive circuit 53 which drives CCD image sensor 51, the image pck-up mode setting section 54 which sets up 
image pck-up mode, and CCD image sensor 51. 

[0124] CCD image sensor 51 is equipped [ level 4 / level 4 ] with the light filter 56 with primary color color coding of 
perpendicular 2 repeat which is shown in drawing 2 (A) and (B), which is shown in complementary color color coding 
of perpendicular 2 repeat, drawing 16 (A), and (B) and which is shown in primary color color coding of perpendicular 
4 repeat or drawing 16 (C), and (D) / level 4 /. 

[0125] In the camera system of this composition, image formation of the incident light (****) from a photographic 
subject (not shown) is carried out on the image pck-up side of CCD image sensor 51 through a light filter 56 with the 
lens 52 of optical system. As CCD image sensor 51, it is the many pixels corresponding to the still picture image pck- 
up, and the thing of the pixel composition shown in drawing 1 is used. This CCD image sensor 51 is driven by the 
CCD drive circuit 53 according to the image pck-up mode set up in the image pck-up mode setting section 54. 
[0126] Here, in the image pck-up mode setting section 54, a setup in still picture mode and animation mode is possible, 
and a setup in the image pck-up mode corresponding to each television system, such as NTSC/P AL/HD, is still more 
possible about animation mode. The CCD drive circuit 53 is read only to the perpendicular transfer clock Vphi3 at the 
drive same when still picture mode is set up in the image pck-up mode setting section 54 as frame read-out of common 
knowledge of CCD image sensor 51, i.e., the 1st field, it reads only to the perpendicular transfer clock Vphil in the 
2nd field, Pulse XSG is stood, and each drive of read-out of the signal charge from each pixel, a perpendicular transfer, 
and a level transfer is performed. 

[0127] When animation mode is set up in the image pck-up mode setting section 54, in order to make the television 
signal corresponding to each television system, such as NTSC/P AL/HD, further by the down conversion by the 
addition compression from CCD image sensor 51 of the many pixels for still pictures, the CCD drive circuit 53 drives 
CCD image sensor 51 so that the compression corresponding to each television system which carried out point **, i.e., 
the perpendicular compression based on the 2 pixel addition of slanting, may be realized. Perpendicular compression 
processing is performed holding color-difference signals Cr and Cb by operation with this animation mode, as point ** 
was carried out, and down conversion to the television signal corresponding to each television system is performed, 
[0128] The camera system which can respond to the both sides of a still picture image pck-up and an animation image 
pck-up by one CCD image sensor 5 1 is realizable with the above. Thereby, the monitoring of the television picture of 
an NTSC color TV system or a PAL system becomes possible by using the multi-pixel CCD image sensor for digital 
still cameras as an image pickup device, without reducing a pixel. Especially, in CCD image sensor 51, arbitrary 
perpendicular compression can obtain eye a possible hatchet and the animation which was able to balance horizontal 
and vertical resolution. 
[0129] 

[Effect of the Invention] As explained above, according to this invention, each signal charge of the pixel group located 
every party among two or more pixels is read to the perpendicular transfer section located in left-hand side. Since 
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addition of the signal charge between 2 pixels of slant is attained in perpendicular transfer circles by reading and 
coming out of it and having been made to make each signal charge of the pixel group located every parties of other into 
the perpendicular transfer section located in right-hand side, the animation image pck-up which was able to balance 
level and the vertical definition is attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation « 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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